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APPKA1, BRIEF 

Tip is is an appeal from the Office Action mailed May 5, 2004, finally rejecting claims 36, 39- 
42 ar cl 44,-46. A Notice of Appeal was timely filed on June 1 1 , 2004. A Credit Card Payment Form 
(PTO-2038) in the amount of $330.00 accompanies this Brief. 37 CFR §1.1 7(c). 

] 

( 1 ) R&il Party In Interest 

The real parly in interest is the Assignee of this patent application, M icron Technology. Inc., 
a cor joration oi the State of Idaho, by assignment from ihe named inventors, which assignment has 
been recorded at the United States Patent & Trademark Office on December 4, 2000, Reel 01 1 345, 

France 0799. 

j 
i 

(2) Relat ed A nn.ca Is and f n terferenccs 

The Appellants have filed a Notice of Appeal dated August 9, 2004 on a. related divisional 
applbaliojn (serial number 1 0/320,073. filed December 16. 2002), also before the same Examiner. 



i 

! 
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(3) Status of Claims 

(.'[aims 36, 39-42 and 44 through 46 are present in this patent application, and all stand 
final y rejected. Claims 1 through 35, 37, 38 and 43 have been cancelled. Accordinelv. claims 36. 
30 through 42 and 44 through 46 arc before this Board on appeal. A correct copy of ihc appealed 
clan is appears as an Appendix lo this Brief. 



(4) SMys^^ 

All previous amendments have been entered. The Appellants have not filed any response or 

I 

amer clmcnt subsequent to the Final Office Action. 

:v ' 

( 5 ) Summary of the In vention ; 

The Appellants' invention relates to a rotary spindle assembly for production of wafers (such 
as s:* niconduelor wafers) wherein a wafer is coated or otherwise processed while supported on a 
rolalablc wafer support. Specialized temperature control and spindle rotation features, as weJI as 
wafe - processing equipment are provided to improve wafer processing uniformity and accuracy. The 
lemp-ralijre control features, including a heat regulating element 50 and a heat regulating flange 30, 
are an-angjeel as part of the assembly. The heal regulating element is made-up of a fluid conduit 58 
that ccfines a substantially cylindrical heat regulation void about at least a portion of a rotary spindle 
24. h addition, the heat regulating element 50 and the attendant gas path defined therethrough is of 
an open Ijramework construction such that a substantial degradation of the gas How profile is 
avoiced. jouring assembly operation, the configuration is such that a thermal control fluid (for 
exair.plc. water) passes through the fluid conduit 58 and exchanges heat with the gas that is being 
circuited through the heat regulation void and past a support 70 of a wafer 75 being processed. As 
.shown iii^lGS. 2 and 4 of the original specification, the flowpath traversed by fluid conduit 58 can 
be of a he;lical shape and sized by diameter a relative to the diameter b of spindle 24 such that the 
heal .■egulation void takes up the space between them. The heal regulating flange 30 (shown in 

original FIGS. 1 through 3) is disposed between the heat regulating element 50 and a controller 60, 

i 
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and servc^ lo thermally decouple the wafer and its support from the rotary spindle, motor and related 
componentry. 

(6) Jdkics 

i 

(a) Whether claim 36 is nonobvious under 35 USC § ) 03(a) over U.S. Patent 5,762.709 to 

Sugi.noto ct al (hereinafter the 709 patent) in view of U.S. Patent 5,578,1 27 to Kimura (hereinafler 
the 127 patent): 



(b) Whether claims 44 through 46 are nonobvious under 35 USC §103 (a) over the 709 

( 

patent in view of the '127 patent. 



(c) Whether -claims 39 through 42 are nonobvious under 35 USC § 1 03(a) over the 709 

! 

paten in view of the '127 patent and further in view of U.S. Patent 6,107,608 to Hayes (hereinafter 
the ( 08 pjatent). 



(7) Groupi ng of Cl aims 

Tlie Applicant will argue eaeh ground of rejection using representative claims. Claim 36 is 
representative of claim 36 in regard to the §103 rejection of unpatentability over the 709 patent in 

view of tlie '127 patent. Claim 44 is representative of claims 44 through 46 in regard to the §103 

I 

rejection pf unpatentability over the 709 parent in view of the 1 1 27 patent. Claim 39 is representative 
of c '.s.ims 39 through 42 in regard to the §1 03 rejection of unpatentability over Ihe 709 patent in view 
of tho '127 patent and further in view of the '60S patent. As such, the representative claims do not 
stanc or fill! together. 
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(S) Argunicrit 

(a) Claim 36, which recites an open framework heal regulating structure defining a 
heal exchange relationship between fluid in a fluid conduit and a gas passing through a 
.substantially cylindrical heat regulating void that is at least partially formed by the 
fluid conduit, is nonobvious under 35 (JSC 1 03(a) over the '700 patent in view of the 

'127 patent. 

i 

The Examiner asserts thai the combination of (he 709 and '1 27 patents show a wafer coaLing 
appraius wilh the claimed heat regulating clement; however, recourse to these references is 
unavailing, as there in neither a teaching nor a suggestion of the claimed open framework heat 
regulating elomeiil. Accordingly, the Examiner's position is deficient as a matter of law. as it fails to 
satisi'y alf of the requirements of a proper obviousness rejection. "To establish a prima facie case of 
obviousness, three basic criteria must be met." MPEP 21 42. Among these is the bedrock principle 
lhai f .ll claim limitations should be taught or suggested. MPEP 2143.03. In the present case, there 
are ai least two examples of the Examiner ignoring this stricture. First, the airflow mechanism of the 
709 >aierii used in a heal regulating capacity teaches a closed configuration, as evidenced by the air 
supp y cohduii 30 and damper 40 shown in FIG. 2 in conjunction with frequent description of the 
smal nature of the conduit openings discussed at column 5, lines 39 through 43. The Appellants 
position lias been all along that the preservation of gaseous flow characteristics through an open 
framework enhances the performance of the assembly. The entrained, damper-based approach 
adop ed by the 709 patenL is not only not taught or suggested, but represents a complete dissimilarity 
in the way thermal management issues are addressed. This distinction is not remedied by the '127 
pater. t, where its complete absence of any type of framework, whether open or closed, about a 
spine lc siieh that a heal regulation void is defined between the spindle and element prevents the 
Exaniincrjs use of the M27 patent, as a secondary teaching. The Examiner's position, that the fluid 
temp jraluVe control of the flange of the '1 27 patent leaches a heat exchange device similar to that of 
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the claimed device, is misplaced, us il seeks to mimic the open framework heal regulation void 

'l 

defined bbtween the spindle and fluid conduit where no such structure exists, 

Second, while the combination of the 709 and '127 patents docs teach a wafer coaling device 
with Lin adjustable airflow mechanism to circulate air around a rotary spindle, it is silent as to using a 
heal exchange arrangement between the (lowing air and a heal regulating fluid disposed in conduit 
around that spindle. .Furthermore, neither ofthe teachings of the 709 or '1 27 patents, taken alone or 
together, ;even remotely suggest the possibility of having the aforementioned heat exchange 
relationship between the two fluids, nor could they expect lo, as ihe 709 patent is silent as to using a 
hcai exchange fluid, and the '127 patent limits the use of such fluid to the heal regulating flange, 
avoiding any discussion as to any applicability of a heat exchange relationship between the exhaust 
gas and ajcooling lluid in the vicinity ofthe spindle. The Examiner candidly admits in numbered 
paragraph 2 ofthe May 5, 2004 Office L Action thai the 709 patent does not teach the construction of 
the claimed heat regulating clement, and attempts lo rectify this deficiency by recourse to the '127 
pater t. Whatever features the '127 patent discusses, a heat-exchange fluid conduit disposed about 
the rotary ispindle is not one of them. As an attempt to gloss over this shortcoming ofthe secondary 
reference, 1 the Examiner asserts at the bottom of page 4 ofthe February .10, 2004 Office Action that 
heat exchange occurs with lluid in a conduit "all around", leaving the meaning of such phrase open 
lo speculation. There is no evidence thai the '127 paleni leaches or suggests that a fluid conduit be 
placed about the spindle 31 a to effect a heat exchange relationship with exhaust gas flowing past the 
spinile. In fact, ihe only discussion in llie '127 patent of conduit used lo transport heal exchange 
fluid is made in conjunction with the aforementioned flange 31b (described at column 5, lines 17 
through 29) and plate 20 (described at column 4, lines 47 through 51), as well as the resist supply 
no/./.:e 30 ! (described at column 5. lines 30 through 41 ). None ofthe heat exchange configurations 
depit led i|i the '1 27 patent contemplate a lluid conduit in heal exchange relationship with an exhaust 
gas in the region about the spindle for the purpose of cooling the exhaust gas. As such, the device of 
the '127 intent docs not augment the leaching ofthe admittedly deficient '709 patent. 

5 

i 
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I 

In 



addilion to not leaching or .suggesting every element of Hie churned invention, the 
combination of the 709 and M27 patents is found wanting for other reasons. In particular, another 
porlbn of the tripartite lest for a prima facie case of obviousness requires that there must be some 
motwalio)i to combine the references. MPEP 2143,01. The antithesis of such motivation occurs 
when the referenec(s) leach away from each oLher or the claimed invention; such a teaching away is a 
pct.se demonstration of lack of prima facie obviousness. Sec, e.g., In to Dow Chemical Co., 837 
F,2d 469^5 USPQ2d 1529 (Fed, Cir. 1988). In the present ease, the relatively closed configuration 
of tho '709 patent not only does not avoid disruption of die exhaust gas flow within the assembly, but 
actually promotes it by increasing, decreasing or cutting off the air supply as needed. Using FIG. 2 
relied on by the Examiner, it can be seen thai the 709 patent leaches a substantially closed air supply 
conduit 30 arranged about the spindle 1 a. The air supply conduit 30 of the 709 patent is expressly 
presented; to control the supply of air through the conduit to the lower surface of the substrate by 
usint; an air How adjusting unit 50 coupled with a damper 40, ll will be appreciated by those skilled 

in the art that such a damper-based arrangement by its very nature defines a closed framework, and 

i 

as such alters the exhaust gas profile defined by the wafer processing bowl. This stands in stark 
coirra.st.t6 the open framework architecture of the claimed device, where (as stated at pages 3 and 1 1 
of this original specification) the dimensions of the gas flow path avoid substantial degradation of a 
wafc ■ processing assembly gas (low profile. 

■ > j 

Fpr this additional reason, continued reliance on the 709 patent as a primary reference is 
misp laced, as MPEP 2 1 4 1 .02 clearly recognizes that the "reference must be considered in its entirety, 
i.e., is a .whole, including portions that would lead away from the claimed invention." Thus, even 
$$$vmh\g\arfziu'n(/o that there are features common to both the 709 patent and the claimed device, 
the p-esetjee of the closed air conduit and accompanying damper of the former provides indicia that 
the loialily of the two devices are significantly different. With regard lo independent claim 36, both 
the relatively closed framework of the 709 patent and the flow-disrupting damper mechanism are 
inconsistent with the stated purpose discussed above for the claimed device. Thus, Examiner's use of 



08/1 1/2004 1 1:55! FAX 9372230724 



DINSMORE & SHOHL DAYTON 



$011/043 



Serif* Nol 09/65 K498 

Docket iVJIO 007 1 PA/(00-0430) 

the 09 patent presents a classic example of teaching away that is insufficient to render the claims at 
issue obvious. 

i 

(bj.) Claims 44 through 46, which recite structure denning a heat exchange 
relationship between fluid in a fluid conduit and a gas passing through a substantially 
cylindrical heat regulating void that is at least partially formed by the fluid conduit, are 
nonobvious under 35 USC 103(a) over the '709 patent in view of the 1 127 patent 

The Appellants' position regarding the inapplicability of the '709 and '127 patents, both 
individually and collectively, to the fluid conduit configuration ofi.be heal regulating element of 
chtht 36 discussed above is also relevant to claims 44 through 46, and for that reason alone is 
sufffoientjlo overcome the Examiner's rejection. In addition, particular recitations within claim 44 
dial, are ript shared with claim 36 make the former separately patentable. For example, the heal 
regulating element of claim 44 additionally reciLes a frame to which the fluid conduit is coupled. 
The Examiner was keenly aware of this feature and its absence from the 709 patent, staling on page 
2 of (he May 5, 2004 Office Action that the 709 patent does "not disclose the regulating frame with 
fluid inlet and outlet". Yd, despite this clear admission, the Examiner then proceeds to ignore (he 
framo limitation in the remainder of the rejection, as nowhere else is mention made of this 
shortcoming in the 709 patent or how the '127 patent corrects such shortcoming. "All words in a 
clainr must be considered in judging the patentability of that claim against the prior art. 1 ' /;/ re 
Wilton, 424F24 1382, 1385, 165 USPQ494,496(CCPA 1970)). Based on the combined failurcof 
the f:xamincr to address this limitation and the lack of such limitation in the leaching of the M27 
paler. I, the Appellants submit that these words were not considered in judging claim patentability, In 
light of this, for the Examiner to baldly hold that cither of the 709 or '1 27 patents include such a 
framo as part of the heat regulating element would be to destroy the plain meaning of thai claim 
requirement, and as such is contrary to present United Suites Patent and Trademark Office practice. 
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Tn; addition, claim 44 specifically recites ihc heal regulating flange being disposed between 
ihe ntary drive motor and the wafer support, with the heat regulating element (frame included) 
positioned between the flange and wafer support. While the '127 patent includes a flange 31a 
disposed between the rotary drive motor 31 and the wafer support 28 (as shown in FIG, 2), there is 
no c\ idence of a frame-based heat regulating element positioned between them and about the spindle 
such thafa fluid can be routed through conduit that is coupled to the frame. Thus, as neither the 709 
nor ' i 27 patents teach or even remotely suggest the claimed arrangement of Ihe heat regulating flange 
relative to the heat regulating clement, as well as their relationship to the claimed rotary spindle 
asscnblyi the present rejection is defective, and must be withdrawn. 

(e) Chums 39 through 42 that recite structure defining a heat exchange relationship 

i 

between fluid in a fluid conduit and a gas passing through a substantially cylindrical 
heat regulating void that is at least partially formed by the fluid' conduit, and that 
include a temperature-responsive heat regulating flange are nonobvious under 35 USC 
103(a) over the '709 patent in view of the f 127 patent and further in view of the '608 
patent. 

h^the final rejection, the Examiner rejected claims 39 through 42 under 35 USC §103 as 
unpa-.entable over the 709 patent in view of the '127 patent and further in view of the '608 patent. 
The Appellants' position regarding the inapplicability of the 709 and '127 patents, both individually 
and collectively, to claims 36 and 44 through 46 discussed above is also relevant to claims 39 
through 42, and for that reason alone is sufficient to overcome the Kxaminer's rejection. Moreover, 
the additional recitation of particular features relating to the heat regulating flange provides 
addit onai bases for distinguishing over the cited references. In the claimed device, the flange is one 
of a ilurajlity of heat control devices in the assembly to provide thermal control of the gaseous 
environmental within the assembly, while the temperature-sensor embedded chuck of the '608 patent 
acts ts a direct conductive temperature control of the wafer being processed. Claim 39 recites that 



8 
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the heat regulating flange of claim 36 further comprises a temperature sensor positioned within the 
flange body. By contrast, the device taught in the '608 patent is a wafer chuck 20 upon which is 
placed the wafer 17 to be processed such that "active controlling of the temperature of (he support 
surface" ijs achieved, as discussed at column 3, lines 12 through 13. Moreover, column 6, lines 14 
tlirci gh 1 js? stale that "the chuck 20 is preferably maintained near or at. the desired temperature for the 
wafer", ahd thai the placement of the chuck 20 and wafer 17 is to ensure thermal equilibrium 

between the two. Thus, while the chuck may have a temperature sensor positioned within it, it is 

i 

clear that the chuck is noi the same as the claimed heal regulating flange, as the chuck 20 of the '008 
palci ;L is a conductive heal transfer device operating specifically on and in contact with the wafer 17, 
whilihhe ;flangc of The claimed device insulates the gaseous environment within ihe assembly from 
the h:ai generated by the motor used lo rotate the spindle. Furthermore, the difference in placement 
of tho claimed flange versus the chuck 20 of the '608 patent belies any similarity in function, as the 
flange is disposed at the "lower spindle area" according to claim 36 while the chuck 20 of the '608 
paler t miist, out of necessity, be in physical contact with the wafer 1 7. This dissimilarity is farther 
evidenced by the position taken by the patentee in the '608 patent, where at column 8, lines 46 
through 5;1, the active control of chuck 20 is used to directly control the temperature of wafer 17 

thereby reducing or eliminating the need for the environmental control system of the claimed 

i 

inversion) 



•j 
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For till of these reasons, Appellants submit thai the rejections are nol well taken, and all 
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APPENDIX 

' CLAIMS ON APPEAL 

1-35 (Cancelled) 

5 

36. A | rotary spindle assembly comprising a rotary drive motor, a rotary spindle, a wafer 
support, *| wafer processing bowl, a heal regulating flange, and a heal regulating element, 
wherein: : 

:v said wafer support is secured to said rotary spindle so as to be rotatable with said spindle; 
s£id rotary spindle defines a lower spindle area and an upper spindle area; 
said rolary spindle is mechanically coupled lo said rotary drive motor in said lower 
spin.Ie airea; 

said Ileal regulating flange is positioned in said lower spindle area; 
said heat regulating element is positioned in said upper spindle area between said heal 
regulating flange and said wafer support such thai a fluid conduit disposed in said heat regulating 

i 

element and configured to transport a thermal control fluid therethrough defines a substantially 
cylindrical heat regulation void about a portion of said rolary spindle in said upper spindle area, 
said ;ieal regulation void thermally coupled to said fluid conduit such that upon passage of a fluid 
ihrovgh said fluid conduit and exhaust gases through said heat regulation void, an exchange of 
heal occurs IherebcUvecn; and 

said heat regulating clement defines an open framework arranged about said rolary 

■ > j 

spine 1c such that upper and lower ends of said heat regulating clement are open to said 
substantially cylindrical heat regulation void from said lower spindle area to said upper spindle 
area, 

37. (Cjanceilcd) 



38. (Cancelled) 

i 



II 
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39. A' rotary spindle assembly as claimed in claim 36 wherein said heat regulating flange 
further comprises a temperature sensor positioned within said flange body proximate said rotary 

spindle passage. 

i 

40. A rotary spindle assembly as claimed in claim 39 wherein said rotary spindle assembly 
further comprises; 

j 

at least one liquid source coupled to said fluid conduit; and 

a controller coupled to said at least one liquid source and said temperature sensor, said 
eonti oiler being programmed to be responsive to a temperature signal generated by said 
temperature sensor. 

41 . A "rotary spindle assembly as claimed in claim 39 wherein said temperature sensor is 

j 

posU|oned within a bore defined within said flange body; 

42. A rotary spindle assembly as claimed in claim 41 wherein said bore extends from an outer 
periphery of said flange body to an inner periphery of said flange body proximate a rotary spindle 
passage defined in said flange body. 

43. (Cancelled) 

44. A Votary spindle assembly comprising; 
a rotary drive motor; 

i 

a. rotary spindle rolalably responsive to said rotary drive motor; 
a wafer support secured to said rotary spindle so as to be rotatable therewith; 
a heat regulating flange positioned between said rotary drive motor and said wafer 
support; and 

a feat regulating element positioned between said heat regulating flange and said wafer 

12 
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support, said hcaL regulating element comprising; 

| a frame disposed about said rotary spindle; and 

I a fluid conduit coupled to said frame such that a heal regulation void is defined 
! between said spindle arid said fluid conduit, said heal regulation void 

thermally coupled to said fluid conduit such that upon passage of said fluid 
^ through said fluid conduit and upon passage of an exhaust gas through said 

heal regulation void, an exchange of heat occurs between said exhaust gas 

and said fluid. 

45. A rotary spindle assembly as claimed in claim 44 wherein said fluid conduit is disposed 
with n said frame to define a substantially cylindrical shape to said heal regulation void. 

I 

46. A! rotary spindle assembly as claimed in claim 45 wherein said fluid conduit is disposed 
within said frame in a substantially circumferential path. 

i 
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Sir: 



twnwrATK or i-'Ar^iMfi.i: transmission 

I IjprrlTy tnlily tli;«i tliis vunwinHiilwiT. i* scn\ \k\ I'uKsiiuilc to ll>c Roar (I of Appeals and 




K*(i.fio. 10,500 



APPEAL BRIEF 



This is an appeal from the Office Action mailed May 5, 2004, finally rejecting claims 36, 39- 
42 an. I 44446. A Notice of Appeal was timely filed on June 1 1 , 2004. A Credit Card Payment Form 
(PTO-2038) in ihc amount of $330.00 accompanies this Brief. 37 CFR §1.1 7(c). 



( 1 ) Rclij Party In Interest 



Th 



L2 real party in interest is the Assignee of this patent application, Micron Technology, Inc., 
n corporation of the Slate of Idaho, by assignment from the named inventors, which assignment has 
been teeorded at the United States Patent & Trademark Office on December 4, 2000, Reel 01 1345, 

Frame 0799. 

i 

( 2 ) li^I£<I^ 

The Appellants have filed a Notice of Appeal dated August 9, 2004 on a related divisional 
application (serial number 10/320,073, filed December 16, 2002), also before the same Examiner. 
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(3 ) S tatus of Claims 

Claims 36, 39-42 and 44 through 46 are present in this patent, application, and all stand 
finally rejpcied. Claims i through 35, 37, 38 and 43 have been cancelled, Accordingly, claims 36. 
39 through 42 and 44 through 46 are before (his Board on appeal; A correct copy of* the appealed 
claiir s nnfrears as an Appendix to this Brief. 

(4) Status o f Amendments 

All previous amendments have been entered. The Appellants have not filed any respon.se or 
amendment .subsequent to the Final Office Action. 

j -\ 

(5) Summary of the Invention : 

The Appellants 1 invention relates to a rotary spindle assembly for production of wafers (such 

i 

as semiconductor wafers) wherein a wafer is coated or otherwise processed while supported on a 
rotalcblc wafer support. Specialized lemperahire control and spindle rotation features, as well as 
vvafei processing equipment are provided to improve wafer processing uniformity and accuracy. The 
temperature control features, including a heal regulating element 50 and a heat regulating flange 30. 
arc arlfangfed as part of the assembly. The heat regulating clement is made up of a fluid conduit 58 
that dsfinijs a substantially cylindrical heat regulation void about at least a portion of a rotary spindle 
24. In addition, the heat regulating element 50 and the attendant gas path defined therethrough is of 
an open framework construction such that a substantial degradation of the gas flow profile is 
avoided. During assembly operation, the configuration is such that a thermal control fluid (for 

example, water) passes through the fluid conduit 58 and exchanges heat with the gas that is being 

j 

circu I ated through the heat regulation void and past a support 70 o fa wafer 75 being processed. As 
shown in FIGS. 2 and 4 of the original specification, Ihe ilowpath traversed by fluid conduit 58 can 
be of \ helical shape and sized by diameter a relative to the diameter b of spindle 24 such that the 
heal regulation void takes up the space between them. The heal regulating flange 30 (shown in 
original HpS. I thro ugh 3) is disposed between the heal regulating element 50 and a controller 60, 
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and server lo thermally decouple the wafer and its support from the rotary spindle, moLor and related 

! 

componcjitry. 

(6) Issues 

V J ._j 

(a) Whcihcr claim 36 is nonobvious under 35 USC § 1 03(a) over U.S. Patent 5,762,709 to 
Sugi.notoj et al (hereinafter the 709 patent.) in view ofU.S. Patent 5,578, 127 to Kimura. (hereinafter 
the 127 patent). 

j: 

(b) Whether claims 44 through 46 are nonobvious under 35 USC § 103(a) over the 709 
palei .1 in view of the '127 patent, 

(c) Whether claims 39 through 42 are nonobvious under 35 USC § 1 03(a) over the 709 
pater I in view of the '127 patent and further in view of U.S. Patent 6, 1 07,608 lo Hayes (hereinafter 
(he '(OS patent). 

(7) Omujjhi^ 

Tlje Applicant will argue each ground of rejection using representative claims. Claim 36 is 
representative of claim 36 in regard to the §103 rejection of unpatentability over the '709 patent in 
view of the '127 patent. Claim 44 is representative of claims 44 through 46 in regard to die §103 
rejection <j>f unpatentability over the 709 patent in view of the' 127 patent. Claim 39 is representative 
of claims ?9 through 42 in regard to the § 1 03 rejection of unpatentability over the 709 patent in view 
of thii/127 patent and further in view of the '608 patent As such, the representative claims do not 
stand or £all together. 
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(8) Argument 



(ijj) Claim 36, which recites an open framework heal regulating structure defining a 
heal exchange relationship between fluid in a fluid conduit and a gas passing through a 
substantially cylindrical heat regulating void that is at least partially formed by I he 
fluid conduit, is nonobvious under 35 USC 103(a) over the 709 patent in view of the 

'127 patent. 

i 

; ( 
Tlie Examiner asserts that the combination of (he 709 and '127 patents show a wafer coating 
appai alius with the claimed heat regulating element; however, recourse to these references is 
unavailing, as there in neither a teaching nor a suggestion of the claimed open framework- heat 
regulating element. Accordingly, the Examiner's position is deficient as a matter of law, as il fails to 
satisfy all of the requirements of a proper obviousness rejection. "To establish a prima facie case of 
obvic usness, three basic criteria must be met." MPEP 21 42. Among these is lite bedrock principle 
that all claim limitations should be (aught or suggested. MPEP 2143.03. In the present case, there 
arc at Icashwo examples of the Examiner ignoring this stricture. First, the airflow mechanism of (he 
709 patent used in a heat regulating capacity leaches a closed configuration, as evidenced by the air 
supply conduit 30 and damper 40 shown in FIG. 2 in conjunction with frequent description of the 
small nature of the conduit openings discussed at column 5, lines 39 through 43. The Appellants 

i 

positian lifts been all along that the preservation of gaseous flow characteristics through an open 
framework enhances the performance of the assembly. The entrained, damper-based approach 
adopted by the 709 patent is not only not taught or suggested, but represents a complete dissimilarity 
in the wayj thermal management issues are addressed. This distinction is not remedied by the '127 
pateni, whjere its complete absence of any type of framework, whether open or closed, about a 
spindle such that a heal regulation void is defined between the spindle and clement prevents the 
Examiner's use of the '127 patent as a secondary teaching. The Examiner's position, that the fluid 
temperature control oflhe flange of the '1.27 patent teaches a heal exchange device similar to that of 
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ji. 

the claimed device, is misplaced, as it seeks to mimic the open framework heat regulation void 
defined between the spindle and fluid conduit where no such structure exists. 

Second, while the combination of the 709 and '127 patents does teach a water coaling device 
with m adjustable airflow mechanism to circulate air around a rotary spindle, it is silent as to using a 
heal exchange arrangement between the flowing air and a heat regulating fluid disposed in conduit 

around that spindle. Furthermore, neither of the teachings of the '709 or '1 27 patents, taken alone or 

■ > i 

logc-iiicr, even remotely suggest the possibility of having the aforementioned heal: exchange 
relationship between the two fluids, nor could they expect to, as the 709 patent is silent as to using a 
heal exchange fluid, and the "127 patent limits the use of such fluid to the heat regulating flange, 
avoicing any discussion as to any applicability of a heal exchange relationship between the exhaust 
gas rid a cooling fluid in the vicinity of the spindle. The Examiner candidly admits in numbered 
pannjraphj 2 of the May 5, 2004 Office Action that the 709 patent docs not teach the construction of 
the claimed heal regulating element, and attempts to rectify this deficiency by recourse to the '127 
patent. Whatever features the '127 patent discusses, a heat-exchange fluid conduit disposed about 
the rciary spindle is not one of them. As an attempt to gloss over this shortcoming of the secondary 
reference, Ithe Examiner asserts at the bottom of page 4 of the February 1 0, 2004 Office Action that 
heat c xchinge occurs with fluid in a conduit "all around", leaving the meaning of such phrase open 
to speculation. There is no evidence that the '127 patent teaches or suggests that a fluid conduit be 
place d llDOul the spindle 31 a to effect a heat exchange relationship with exhaust gas flowing past the 
spindle, hi fad, Die only discussion in the '127 patent of conduit used to transport heal exchange 
fluid s made in conjunction with ihe aforementioned flange 31b (described at column 5, lines 17 
through 29) and plate 20 (described at column 4, lines 47 through 51), as well as the resist supply 
noz/.l : 30 (described ai column 5. lines 30 through 41 ). None of the heat exchange configurations 
depic .ed in the '127 patent contemplate a fluid conduit in heal exchange relationship with an exhaust 
gas in Ihe region about the spindle for the purpose of cooling ihe exhaust gas. As such, the device of 
the "1 :n patent does not augment the leaching of the admittedly deficient. 709 patent. 
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1^, addition to not leaching or suggesting every clement of the claimed invention, the 
combination of the 709 and '127 patents is found wanting for other reasons. In particular, another 
ponton of the tripartite lest for a prima facie ease of obviousness requires that there must be some 
■motivation to combine the references, MPEP 2143.01 . The antithesis of such motivation occurs 
when the rcfcrcncc(s) teach away from each other or the claimed invention; such a teaching away is a 
per se demonstration of lack of prima facie obviousness. See, e.g., In re Dow Chemical C<i, 837 

i 

F,2d 469,| 5 USPQ2d 1 529 (Fed. Cir. 1 988). in the present ease, (lie relatively closed configuration 
ofih-2 709 patent not onJy does not avoid disruption of the exhaust gas How within the assembly, but 
actually promotes it by increasing, decreasing or cutting off the air supply as needed. Using FIG. 2 
rclioil on j>y die Examiner, it can be seen that the 709 patent (caches a substantially closed air supply 
conduit 30 arranged about the spindle 1 a. The air supply conduit 30 of the 709 patent is expressly 
prestntcd| to control the supply of air through the conduit to the lower surface of the substrate by 

■ i 

usir .j^m air How adjusting unit 50 coupled with a damper 40. It will be appreciated by those skilled 
in the arnthal such a damper-based arrangement by its very nature defines a closed framework, and 
as such alters the exhaust gas profile defined by the wafer processing bowl, This stands in stark 
conuast Nj> the open framework architecture o f the claimed device, where (as stated at pages 3 and 1 1 
of the original specification) the dimensions of the gas flow path avoid substantial degradation of a 
walV processing assembly gas (low profile. 

Fqr this additional reason, continued reliance on the 709 patent as a primary reference is 
misp aced, as MPEP 2 1 4 1 .02 clearly recognizes that the "reference must be considered in its entirety, 
i.e., £s a Whole, including portions that would lead away from the claimed invention." Thus, even 
assuningV//;^«f#?rfo that there are features common to both the 709 patent and the claimed device, 
the presence of the closed air conduit and accompanying damper of the former provides indicia thai, 
the tc lalilj' of the two devices are significantly different. With regard to independent claim 36, both 
the relatively closed framework of the 709 patent and the flow-disrupting damper mechanism are 
incor sisieiit wi Ih the stated purpose discussed above for the claimed device. Thus, Examiner's use of 
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ihc 1 09 pLucnt presents a classic example of icachinu; away thai is insufficient to render Ihe claims at 
issue obvious. 

(hi) Claims 44 through 40, which recite structure defining a heat exchange 
relationship between fluid in a fluid conduit and a gas passing through a substantially 
' cylindrical heat regulating void that is at least partially formed by the fluid conduit, are 
nfenobvious under 35 USC 103(a) over the '709 patent in view of the '127 patent. 

The Appellants* position regarding the inapplicability of the 709 and '127 patents, both 
individuajly and collectively/ to the fluid conduit, configuration of the heat regulating element of 
clain 36 discussed above is also relevant to claims 44 through 46, and for that reason alone is 
sufficient to overcome the Examiner's rejection. In addition, particular recitations within claim 44 
that ;.re not shared with claim 36 make the former separately patentable- For example, the heat 
regulating element of claim 44 additionally recites a frame to which the fluid conduit is coupled. 
The f:\aminer was keenly aware of this feature and its absence from the 709 patent, slating on page 
2 oft:ie May 5. 2004 Office Action thai the 709 palcnt does "noi disclose the regulating frame with 
fluid inlet and outlet". Yet, despite this clear admission, the Examiner then proceeds to ignore the 
frame- limitation in the remainder of the rejection, as nowhere else is mention made of this 
shortcoming in the 709 patent or how the '127 patent corrects such shortcoming "All words in a 
claim must be considered in judging the patentability of that claim against the prior art." In re 
Wilson, 424F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 1970)). Based on the combined failure of 
the K<amincr to address this limitation and the lack of such limitation in the teaching of the '127 
paten :. the; Appellants submit that these words were not considered in judging claim patentability. In 
light of this, for the Examiner to baldly hold that either of the 709 or '127 patents include such a 
frame as part of the heal regulating element would be to destroy the plain meaning of that claim 
requnemeht, and as such is contrary to present United Stales Patent and Trademark Office practice. 
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In addition, claim 44 specifically recites the heat regulating flange being disposed between 
the rotary drive motor and the wafer support, with the heal regulating clement (frame included) 
posit. oned between the flange and wafer support. While the '127 patent includes a flange 31a 
dispesed between the rotary drive motor 31 and the wafer support 28 (as shown in FIG. 2), there is 
no evidence of a frame-based heat regulating element positioned between them and about the spindle 
such ;hal a fluid can be routed through conduit that is coupled to the frame. Thus, as neither the 709 
nor '127 patents teach or even remotely suggest the claimed arrangement of the heat regulating flange 
relative to the heat regulating element, as well as their relationship to the claimed rotary spindle 
assembly,; the present rejection is defective, and must be withdrawn. 

> (c) Claims 39 through 42 that recite structure defining a heat exchange relationship 
between fluid in a fluid conduit and a gas passing through a substantially cylindrical 
heat regulating void that is at least partially formed by the fluid conduit, and that 
include a tempera! iirc-responsive heat regulating flange are nonobvious under 35 USC 
103(a) over the '709 patent in view of the '127 patent and further in view of the '608 

patent, 

i 

i 

Injlhc final rejection, the Examiner rejected claims 39 through 42 under 35 USC §103 as 
unpalenlable over the '709 patent in view of the '127 patent and further in view of the '608 patent. 
The Appellants' position regarding the inapplicability of the 709 and '1 27 patents, both individually 
and collectively, to claims 36 and 44 through 46 discussed above is also relevant to claims 39 
throu >h 42, and for (hat reason alone is sufficient to overcome the Examiner's rejection. Moreover, 
the aJditional recitation of particular features relating to the heal regulating flange provides 
additional bases for distinguishing over the cited references. In the claimed device, the flange is one 
of a plurality of heat, control devices in Ihc assembly lo provide (hernial control of the gaseous 
envi :-onmcn.ml within the assembly, while the temperature-sensor embedded chuck of the '608 patent 
acts as a direct conductive temperature control of the wafer being processed. Claim 39 recites thai 
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the heat regulating flange of claim 36 further comprises a temperature sensor positioned within the 
flange bocly. By contrast, the device taught in the '608 paLeni is a wafer chuck 20 upon which is 
placed the wafer 17 to be processed such thai "active controlling of the temperature of the support 
suriiitee" is achieved, as discussed at column 3, lines 1 2 through 1 3. Moreover, column 6, lines 14 
throi gh })) stale that "the chuck 20 is preferably maintained near or at the desired temperature for the 
wafer", and that the placement of the chuck 20 and wafer 17 is to ensure thermal equilibrium 
between the two. Thus, while the chuck may have a temperature sensor positioned within it, it is 
clear that the chuck is not the same as the claimed heat regulating flange, as the chuck 20 of the '60S 
paler t is a conductive heal transfer device operating specifically on and in contact with the wafer 1 7, 
while the flange of the claimed device insulates the gaseous environment within the assembly from 
the h.;at generated by the motor used to rotate the spindle. Furthermore, the difference in placement 
of the claimed flange versus the chuck 20 of the '608 patent belies any similarity in function, as the 
llan^ is disposed at the "lower spindle area" according to claim 36 while the chuck 20 of the f 608 ' 
patent must, out of necessity, he in physical contact with the wafer 17. This dissimilarity is further 
evidenced by the position taken by the patentee in the '60S patent, where at column 8, lines 46 
through 5 L the active control of chuck 20 is used to directly control the temperature of wafer 17 
thereby reducing or eliminating the need for the environmental control system of the claimed 
invention. 



f 
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Conclusion 

For all ofthe.se reasons. Appellants submit thai the rejections are nol well taken, and all 
rejec .'ions' of the claims- should be reversed in their entirety by this Board. 

I 



Respectfully submitted, 
DINSMORE & SHOHL LLP 
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APPENDIX 

> CLAIMS ON APPEAL 

1-35 (Cancelled) 

36. A rotary spindle assembly comprising a rotary drive motor, a rolary spindle, a water 
suppon, a- wafer processing bowl a heal regulating flange, and a heal regulating element, 
wheran: , 

said wafer support is secured to said rotary spindle so as to be rotatahlc with said spindle; 
said rolary spindle defines a lower spindle area and an upper spindle area; 
said rolary spindle is mechanically coupled to soid rotary drive motor in said lower 
spinclearca; 

said heal regulating flange is positioned in said lower spindle area; 

said heal regulating element is positioned in soid upper spindle area between said beat 
reguhling flange and said wafer support such that a fluid conduit disposed in said heat regulating 
element and configured to transport a thermal control fluid therethrough defines a substantially 
cylindrical heal regulation void about a portion of said rolary spindle in said upper spindle area, 
said Leal regulation void thermally coupled to said fluid conduit such that upon passage of a fluid 
through said fluid conduit and exhaust gases through said heat regulation void, an exchange of 
heat occurs therebetween; and 

said heat regulating element defines an open framework arranged about said rolary 
spind.e sujsh that upper and lower ends of said heat regulating element are open to said 

substantially cylindrical heat regulation void from said lower spindle area to said upper spindle 

i 

area. = 

37, (Cancelled) 

38. (Cancelled) 

11 
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39. Alotary spindle assembly as claimed in claim 36 wherein said heat regulating flange 
further comprises a temperature sensor positioned within said flange body proximate said rotary 
spindle passage. 

j 

40. A;rolary spindle assembly as claimed in claim 39 wherein said rotary spindle assembly 
further comprises: 

al least one liquid source coupled to said fluid conduit; and 

a controller coupled to said al least one liquid source and said temperature sensor, said 
controller being programmed 10 be responsive to a temperature signal generated by said 
temperature sensor. 

4 1 . A irolary spindle assembly as claimed in claim 39 wherein said temperature sensor is 
posit. oned within a bore defined within said flange body; 

42. A rotary spindle assembly as claimed in claim 41 wherein said bore extends from an outer 
periphery 'of said flange body to an inner periphery of said flange body proximate a rotary spindle 
passage defined in said flange body. 

43. (Cancelled) 

> i 

44. 1 A>h>tary spindle assembly comprising; 

a rotary drive motor; 

a rotary spindle rotatably responsive to said rotary drive motor; 
a wafer support secured to said rotary spindle so as to be roiatablc therewith; 
a Heat regulating flange positioned between said rotary drive motor and said wafer 
suppc rl; and 

a heal regulating element positioned between said heat regulating flange and said wafer 

12 
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supp £aid heat regulating element comprising: 

! a frame disposed about said rotary spindle; and 

a fluid conduit coupled to said frame such that a heat regulation void is defined 
1 between said spindle and said fluid conduit, said heat regulation void 

! ! thermally coupled to said fluid conduit such thai upon passage of said fluid 

through said fluid conduit and upon passage of an exhaust gas through said 
I heat regulation void, an exchange of heat occurs between said exhaust gas 

{ and said fluid, 



45. A jfotary spindle assembly as claimed in claim 44 wherein said fluid conduit is disposed 
wilhh said frame to define a substantially cylindrical shape to said heat regulation void. 



46. v A rotary spindle assembly as claimed in claim 45 wherein said fluid conduii is disposed 
within safi'i frame in a substantially circumferential path. v 



13 



08/11/2004 11:57. FAX 9372230724 



DINSMORE 8 SHOHL DAVTON 



©031/043 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Application of 

Applicants 
Sen ill Not 
Filed 
Titli; I 

Docket 
Examined 
Art Unit' I 



: John T. Davlin ct al. 
: 09/651,498 
: August 30, 2000 

: TEMPERATURE CONTROL ELEMENTS, SPINDLE ASSEMBLY AND 
WAFER PROCESSING ASSEMBLY INCORPORATING SAME 
: MIO 0071 PA (00-0430) 
: R. Kackar 
: 1763 



Mail Slop Appeal Brief - Patents 
Com nissioner for Patents 
P.O. Box 1450 

Alcxindria, Virginia 22313-1450 
Sir: 



CWtTinfATR OV FACSIMIU-. TRANSMISSION 
Pulpit Joictltifi)^ hi (VO.l) MH 'mi OhJCu^uil I I, 1U04, 



fnliti r> Reel 





i APPEAL BRIEF 

This is an appeal from llic Office Action mailed May 5, 2004, finally rejecting claims 36, 39- 
42 and 44-46. A Notice of Appeal was timely filed on June 1 1 , 2004. A Credit Card Payment Form 
(PTC -2038) in the amount of $330.00 accompanies this Brief. 37 CFR §1.1 7(c). 

(1) Real Parly I n Interest 

The real party in interest is the Assignee of this patent application, Micron Technology, Inc., 
a corporation of the State ofldaho, by assignment from the named inventors, which assignment has 
been recorded at the United States Patent & Trademark Office on December 4, 2000, Reel 01 1345, 
Pram; 0799, 



(2 ) Reku ed 

The Appellants have filed a Notice of Appeal dated August 9, 2004 on a related divisional 
applicaiioji (serial number 10/320,073, filed December 16, 2002), also before the same Examiner. 
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(3) Sfetii5.,of Chims 

Claims 36, 39-42 and 44 through '46 arc present in this patent application, and all stand 
final y rejected. Claims I through 35, 37. 38 and 43 have been cancelled. Accordingly, claims 36, 
39 through 42 and 44 through 46 arc before this Board on appeal. A correct copy of the appealed 
claims appears as an Appendix to (his Brief. 

I 

v (4) Status- of Amendments 

All previous amendments have been entered. The Appellants have not filed any response or 
amci.dmoiil subsequent to the Final Office Action. 

( S ) Stmiinaryon 

The Appellants' invention relates to a rotary spindle assembly for production of wafers (such 
as niconductor wafers) wherein a wafer is coaled or otherwise processed while supported on a 
rotatable wafer support. Specialized temperature control and spindle rotation features, as well as 
wale -processing equipment are provided to improve wafer processing uniformity and accuracy. The 
lemp ?ralure control features, including a heat regulating element 50 and a heat regulating flange 30, 
arc airanged as part of the assembly. The heat regulating element is made up of a fluid conduit 58 
that cefines a substantially cylindrical heal regulation void about at least a portion of a rotary spindle 
24, h addition, the heat regulating element 50 and the attendant gas path defined therethrough is of 
an open Jjramework construction such that a substantial degradation of the gas flow profile is 
.avoiced. During assembly operation, the configuration is such that a thermal control fluid (for 
example, water) passes through the fluid conduit 58 and exchanges heat with the gas thai is being 
circuited through the heal regulation void and past a support 70 of a wafer 75 being processed. As 
shown in FIGS. 2 and 4 of the original specification, the (lowpath traversed by fluid conduit 58 can 
be of a helical shape and sized by diameter a relative to the diameter b of spindle 24 such thai the 
beat regulation void takes up the space between them. The heat regulating flange 30 (shown in 
original FIGS. I through 3) is disposed between Lhe heat regulating clement 50 and a controller 60, 

i 
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S 

and s erves lo thermally decouple ihc wafer and its support from the rotary spindle, motor and related 
componentry. 

(6) Issues 

(a) Whether cl aim 36 is nonobvious under 3 5 USC § 1 03(a) over U.S . Patent 5,762,709 to 
Sugi-noto cl al (hereinafter the 709 patent) in view of U.S. Patent 5,578,127 to Kimura (hereinafter 
the 1 27 patent), 

(b) Whether claims 44 through 46 are nonobvious under 35 USC §1 03(a) over Ihc 709 
patent in view ofthc '127 patent. 

(c) Wheihcr claims 39 through 42 arc nonobvious under 35 USC § 1 03(a) over the 709 
pater. t in. view of* the' 1 27 patent, and further in view of U.S. Patent 6,107,608 to II ayes (hereinafter 
the '( 08 patent). 

(7) ~ K Grouping o IX I a mis 

Tjve Applicant will argue each ground of rejection using representative claims. Claim 36 is 
representative of claim 36 in regard lo the §103 rejection of" unpatentability over the 709 patent in 
view of the '127 patent. Claim 44 is representative of claims 44 through 46 in regard to the §103 
rejection of unpatentability over the 709 patent in view of the '1 27 patent. Claim 39 is representative 
of clams 39 through 42 in regard to the §1 03 rejection of unpatentability over the 709 patent in view 
of the '127 patent and further in view of the '608 patent. As such, the representative claims do not 
stand or fall together. 
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(8) Argument 

i 

i 

(aj) Claim 36, which recites an open framework heat regulating structure defining a 
heat exchange relationship between fluid in a fluid conduit and a gas passing through a 
substantially cylindrical heat regulating void that is at least partially formed by the 
fluid conduit, is nonobvious under 35 USC 103(a) over the 709 patent in view of the 
■127 patent 

i' 

• v The Kxamincr asserts that the combination of the 709 and' 127 patents show a wafer coaling 
apparatus': with the claimed heal regulating element; however, recourse to ihese references is 
unavailing, as there in neither a teaching nor a suggestion of the claimed open framework heat 
regulating element. Accordingly, the Examiner's position is deficient as a matter of law, as il fails lo 
satisfy alfof the requirements of a proper obviousness rejection. "To establish a prima facie case of 
• obviousness, three basic criteria must be met." MPEP 2 1 42. Among these is the bedrock principle 
that £ 11 claim limitations should be taught or suggested. iMPEP 2143.03. In the present case, there 
arc ai least two examples of ihe Examiner ignoring this stricture. First,, (he airflow mechanism of the 
709 patcijl used in a heat regulating capacity teaches a closed configuration, as evidenced by the air 
supply conduit 30 and damper 40 shown in FIG. 2 in conjunction with frequent, description of the 
small nature of the conduit openings discussed at column 5. lines 39 through 43. The Appellants 
posit on has been all along that the preservation of gaseous How characteristics through an open 
framework enhances (he performance of the assembly. The entrained, damper-based approach 
adopied by the 709 patent is not only not taught or suggested, but represents a complete dissimilarity 
in tht way thermal management issues are addressed. This distinction is not: remedied by the '127 
patent, where its complete absence of any type of framework, whether open or closed, aboui a 
spindle such that a heal regulation void is defined between the spindle and element prevents the 

Oxan iner'.s use of the '1.27 patent .'is a secondary teaching. The Examiner's position, that the fluid 

i 

temperature control of the flange of the ' 1.27 patent teaches a heat exchange device similar to that of 
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the claimed device, is misplaced, as il seeks to mimic the open framework heat regulation void 
defired between the spindle and fluid conduit where no- such structure exists. 

Second, while the combination of the 709 and '127 patents docs leach a wafer coating device 
with nn adjustable airflow mechanism to circulate air around a rotary spindle, it is silent as to using a 
heat exchange arrangement between the flowing air and a heal regulating fluid disposed in conduit 
around thai spindle. Furthermore, neither of the teachings of the 709 or ' 1 27 patents., taken alone or 
together, even remotely suggest the possibility of having the aforementioned heal exchange 
relationship between the two fluids* nor could they expect to, as the 709 patent is silent as to using a 
heal exchange fluid, and the M27 patent limits the use of such fluid to the heat regulating flange, 
avoicing any discussion as to any applicability of a heal exchange relationship between the exhaust 
gas -ud a pooling fluid in the vicinity of the spindle. The Examiner candidly admits in numbered 
paragraph 2 of the May 5, 2004 Office Action that the 700 patent does not teach the construction of 
the claimed heat regulating clement, and attempts to rectify ihis deficiency by recourse to the M27 
patent. Whatever features (he M27 patent discusses, a heat-exchange fluid conduit disposed aboul 
the rctary spindle is not one of them. As an attempt to gloss over this shortcoming of the secondary 
referc nee, the Examiner asserts at the bottom of page 4 of the February 1 0, 2004 Office Action that 
heal txehange occurs with fluid in a conduit "all around", leaving the meaning of such phrase open 
to speculation. There is no evidence that the '127 patent teaches or suggests that a fluid conduit be 
placed about the spindle 3 1 a to effect a heat exchange relationship with exhaust gas flowing past the 
spind.e, In fact, the only discussion in the f 1 27 patent of conduit used lo transport heat exchange 
fluid s made in conjunction with the aforementioned flange 3 lb (described at column 5 ? lines 17 
through 29) and plate 20 (described at column 4, lines 47 through 51), as well as the resist supply 
nozzlo 30 (described at column 5, lines 30 through 41). None of the heat exchange configurations 
depicicd in the '127 patent contemplate a fluid conduit in heal exchange relationship with an exhaust 
gas in the region about the spindle for the purpose of cooling the exhaust gas. As such, the device of 
the *K!7 patent does not augment the leaching of the admittedly deficient 709 patent. 
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In? addition to not. teaching or suggesting every dement of the claimed invention, the 
combination of the 709 and '] 27 patents is found wanting for other reasons. In particular, another 
portion of the tripartite test for a prima facie case of obviousness requires that there must be some 
motivation to combine the references. MPEP 2143.01. The antithesis of such motivation occurs 
when Ihe rcfcrcncc(s) teach away from each other or the claimed invention; such a leaching away is a 
perse demonstration of lack o£ prima facie obviousness. See, e.g.. In re Dow Chemical Co., 837 
F.2d469,|5 USPQ2d 1 529 (Fed. Cir. i 988). In the present, case, the relatively closed configuration 
of Uk 70& patent not only does not avoid disruption of the exhaust gas flow within the assembly, but 
actuJly promotes it by increasing, decreasing or cutting off the air supply as needed. Using FIG. 2 
relied on by the Examiner, it can be seen that the 709 patent leaches a substantially closed air supply 
conduit 30 arranged about the spindle la. The air supply conduit 30 of the 709 patent is expressly 
presented: to control the supply of air through the conduit to the lower surface of the substrate by 
tisir.t; an air How adjusting unit 50 coupled with a damper 40. It will be appreciated by those skilled 

in the art that such a damper-based arrangement by its very nature defines a closed framework, and 

! 

as such alters the exhaust gas profile defined by the wafer processing bowl. This stands in stark 
con.iasl to the open framework architecture of the claimed device, where (as staled at pages 3 <md 1 1 
of Ut; original specification) the dimensions of the gas flow path avoid substantial degradation of a 
wafir processing assembly gas How profile. 

For this additional reason, continued reliance on the 709 patent as a primary reference is 
misp laeeij, as MPEP 2141 .02 clearly recognizes that the "reference must be considered in iis entirely, 
i.e., a s a whole , including portions that would lead away from the claimed invention." Thus, even 
assuming arguendo that there are features common to both the 709 patent and the claimed device, 
the p d esencc of the closed air conduit and accompanying damper of the former provides indicia that 
the ic talily of the (wo devices are significantly different. With regard to independent claim 36, both 
the relatively closed framework of the 709 patent arid the flow-disrupting damper mechanism are 
incci sisldnl with the slated purpose discussed above for the claimed device. Thus, Examiner's uscof 
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the 09 jiatent presents a classic example of teaching away that is insufficient to vender the claims at 

issue obvious. 

j 

i 

(l>) Claims 44 through 46, which recite structure defining a heat cxcliaugc 
relationship between fluid in a fluid conduit and a gas passing through a substantially 

cylindrical heat regulating void that is at least partially formed by the fluid conduit, are 

j 

mmohvious under 35 USC 103(a) over the 709 patent in view of the 427 patent. 

t 

[ 

The Appellants' position regarding the inapplicability of the 709 and '127 patents, both 
individually and collectively, to the fluid conduit configuration of the heal regulating element of 
claim 36 discussed above is also relevant to claims 44 through 46, and for that reason alone is 

sufficient to overcome the Examiner's rejection. In addition, particular recitations within claim 44 

■ > ! 

that tire not shared with claim 36 make the former separately patentable. For example, the heat 
regulating element of claim 44 additionally recites a frame to which the fluid conduit is coupled. 
The Examiner was keenly aware of this feature and its absence from the 709 patent, slating on page 
( 2 of t ic May 5, 2004 Office Action that the 709 patent does "not disclose the regulating frame with 
fluid inlet and outlet". Yet, despite this clear admission, the Examiner then proceeds to ignore the 
frame limitation in the remainder of the rejection, as nowhere else is mention made of this 
shortcoming in the 709 patent or how the f 127 patent corrects such shortcoming. "All words in a 
claim mu?l be considered in judging the patentability of that claim against the prior art." In rc 

Wikcn, 4i4 F.2d 1 382, 1 385, 165 USPQ 494, 496 (CCPA 1 970)). Based on the combined iailure of 

i 

the Examiner to address this limitation and the lack of such limitation in the leaching of the '127 
patent, the Appellants submit that these words were not considered in judging claim patentability. In 
light )f tins, for the Examiner lo baldly hold that either of the 709 or M27 patents include such a 
frame, as pail of the heat regulating element would be lo destroy the plain meaning of thai chum 
requirern<jhi 7 and as such is contrary lo present United Stales Patent and Trademark Office practice. 



7 
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(n|. addition, claim 44 .specifically recites the heal regulating flange being disposed between 
the r Mary drive motor and the wafer support, with the heat regulating element (frame included) 
positioned between the flange and wafer support. While Ihe '127 patent includes a flange 31a 
disposed between the rotary drive motor 31 and the wafer .support 28 (as shown in FIG, 2), there is 
no evidence of a. frame-based heat regulating element positioned between them and about the spindle 
such that A fluid can be routed through conduit that is coupled to the frame. Thus, as neither the 709 
nor ' 1 27 patents leach or even remotely suggest the claimed arrangement of the heat regulating flange 
relative to the heat regulating element, as well as their relationship to the claimed rotary spindle 
assenbly,! the present rejection is defective, and must be withdrawn. 

(c) Claims 39 through 42 that recite structure defining a heat exchange relationship 

between fluid iu a fluid conduit and a gas passiug through a substantially cylindrical 

heat regulating void that is at least partially formed by the fluid conduit, and that 

j * 
include a temperature-responsive heal regulating flange arc nonobvious under 35 USC 

I(j3(a) over the 709 patent iu view of the M27 patent and further in view of the ? 608 

patent, 

;v In; the Una] rejection, the Examiner rejected claims 39 through 42 under 35 USC §103 as 
unpa- enltfjile over the '709 patent in view of the '127 pateni and further in view of the '608 patent. 
The Appellants' position regarding the inapplicability of the 709 and '127 patents, both individually 
and collectively, to claims 36 and 44 through 46 discussed above is also relevant to claims 39 
through 42, and for that reason alone is sufficient to overcome the Examiner's rejection, Moreover, 
the additional recitation of particular features relating to the heat regulating flange provides 
addil onalj bases for distinguishing over the cited references. In the claimed device, the flange is one 
of a plurality of heat, control devices in the assembly to provide thermal control of the gaseous 
environmental within the assembly, while the temperature-sensor embedded chuck of the '60S patent 

acts as a direct conductive temperature control of the wafer being processed. Claim 39 recites thai 

i 

I 8 
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the I) cat regulating flange of claim 36 further comprises a temperature sensor positioned within the 
flange body. By contrast, the device taught in the *6()8 patent is a wafer chuck 20 upon which is 
placed the wafer 17 to be processed such that "active controlling of the temperature of the support 
surface 1 ' ijs achieved, as discussed at column 3, lines 12 through 13. Moreover, column 6, lines 14 

thrct gh 1 9 state that "the chuck 20 is preferably maintained near or at the desired temperature for the 

i; 

wafer", and thai the placement of the chuck 20 and wafer 17 is to ensure thermal equilibrium 
between the two. Thus, while the chuck may have a temperature sensor positioned within it, it is 

r 

clear lhat the chuck is not the same as the claimed heal regulating flange, as the chuck 20 of the '608 

i 

pater it is a conductive heat transfer device operating specifically on and in contact with the wafer 17, 
while the flange of the claimed device insulates the gaseous environment within the assembly from 
the hxxx generated by the motor used to rotate the spindle. Furthermore, the difference in placement 

V'' 

oftho claimed flange versus the chuck 20 of the '608 patent belies any similarity in function, as (he 
flange is disposed at die "lower spindle area" according to claim 36 while the chuck 20 of the '608 
pater t must, out of necessity, be in physical contact with the wafer 17. This dissimilarity is further 
evidenced by the position taken by the patentee in the '60S patent, where at column 8, lines 46 
through 5;1, the active control of chuck 20 is used to directly control the- temperature of wafer 17 
therssy reducing or eliminating the need for the environmental control system of the claimed 
inva.lioni 

| 

*, 
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Conclusion 



, v For all of these reasons, Appellants submit thai (he rejections are not well taken, and all 
rcje^ion^of die claims should be reversed in their entirely by this Board. 



Respectfully submitted, 
DINSMORE & SHOHL LLP 



One Daylpn Centre 

One South Main Street, Suite 1300 

Dayton, Ohio 45402-2023 

(937 449-6453 

Facsimile: (937) 449-6405 

E-n ! '(.) 1 ; john.rcccJ^ dinsl aw.com 
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i 

i APPENDIX 

t ' 

! CLAIMS ON APPEAL 

(Cancelled) 

36. A .rotary spindle assembly comprising a rotary drive motor, a rotary spindle, a wafer 
supp Jrt, a" wafer processing bowl, a heat regulating flange, and a heat regulating element, 
wheiein: 

said wafer support is secured to said rotary spindle so as lo be rotalable with said spindle; 
said rotary spindle defines a lower spindle area and an upper spindle area; 
said rotary spindle is mechanically coupled to said rotary drive motor in said lower 
spindle area; 

said heat regulating flange is positioned in said lower spindle area; 

said heal regulating element is positioned in said upper spindle area between said heat 
regulating flange and said wafer support such that a fluid conduit disposed in said heat regulating 
element and configured lo transport a thermal control fluid therethrough defines a substantially 
cylindrical heal regulation void abouL a portion of said rotary spindle in said upper spindle area, 
said heat regulation void thermally coupled to said fluid conduit such that upon passage of a fluid 
through said fluid conduit and exhaust gases through "said heat regulation void, an exchange of 
heat occurs therebetween; and 

said heat regulating element defines an open framework arranged about said rotary 
spjncjc such that upper and lower ends of said heat regulating element are open to said 
substantially cylindrical heat regulation void from said lower spindle area to said upper spindle 
area, ; 

37, (Cancelled) 

38. (Cancelled) 
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39. - v A rotary spindle assembly as claimed in claim 36 wherein said heal regulating flange 
furLivsr comprises a temperature sensor positioned within said flange body proximate said rotary 
spindle passage. 

40. A "rotary spindle assembly as claimed in claim 39 wherein said rotary spindle assembly 
further comprises: 

ai least one liquid source coupled to said fluid conduit; and 

I 

a controller coupled to said at least one liquid source and said temperature sensor, said 
corr.TolIerj being programmed to be responsive to a temperature signal generated by said 
temperature sensor. 

41. Ajroiary spindle assembly as claimed in claim 39 wherein said temperature sensor is 
positioned within a bore defined within said flange body; 

42. Arotary spindle assembly as claimed in claim 41 wherein said bore extends from an outer 
peripheryiof said flange body lo an inner periphery of said flange body proximate a rotary spindle 
passage defined in said flange body, 

43. (Cancelled) 

i 

44. A jrotary spindle assembly comprising: 
v a rotary drive motor; 

i: 

a Notary spindle votatably responsive to said rotary drive motor; 
a wafer support secured to said rotary spindle so as to be rolatable therewith; 
a heat regulating flange positioned between said rotary drive motor and said wafer 
support; and 

a heat regulating element positioned between said heat regulating flange and said wafer 
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support, said heat regulating element comprising: 



a frame disposed uboul said rotary spindle; and 

a fluid conduit coupled to said frame such that a heal regulation void is defined 
between said spindle and said fluid conduit, said heat regulation void 
thermally coupled to said fluid conduit such that upon passage of said fluid 
through said fluid conduit and upon passage of an exhaust gas through said 



heat regulation void, an exchange of heat occurs between said exhaust gas 



45. A rotary spindle assembly as claimed in claim 44 wherein said fluid conduit is disposed 
within said frame to define a substantially cylindrical shape to said heat regulation void. 



and said fluid. 



46. A rotary spindle assembly as claimed in claim 45 wherein said fluid eonduil is disposed 
withi i saijd frame in a substantially circumferential path. 



A, 



n 
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